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[57] ABSTRACT 

Radioactive waste is loaded from a cell 10 into a drum. 
16 by sealing the drum about a port 12 in the cell, at- 
taching the drum lid to the port door by clamp jaws 30 
engaging a boss 76, withdrawing the port door and 
drum lid 69 into the cell in back-to-back fashion, loading 
the drum and replacing the lid. The lid has an annular 
lip 72, and the lid is deformable from a first state in 
which the lip engages the underside of the drum rim 65 
and the lid engages the outer surface of the rim, and a 
second state in which the lip is free from engagement 
with the rim, thereby allowing removal of the lid. 
The jaws are moved into clamping engagement by ini- 
tial movement of the jaws relative to the door. 

7 Claims, 4 Drawing Sheets 




04/20/2003, EAST version: 1.03.0002 



9 



U.S. Patent Nov. 27, 1990 Sheet 1 of 4 4,972,652 




04/20/2003, EAST Version: 1.03.0002 




04/20/2003, EAST version: 1.03.0002 




04/20/2003, EAST Version: 1.03.0002 




04/20/2003, EAST version: 1.03.0002 



4,972,652 

1 2 

to a second state in which the closure is removable from 
CLOSURES FOR CONTAINERS the mouth, said apparatus comprising a port door locat- 

able in the port, the door being provided with clamping 

This invention relates to closures for containers. means arranged to clamp onto a boss on the closure to 

British Specification 2088836 and US Specification 5 hold the closure to the door, the clamping means being 
4446063 describe the charging of radioactive waste into arranged for movement relative to the door so that 
a steel drum having a lid in which a dispenser closure movement of the clamping means effects deformation of 
and the lid are withdrawn into the dispenser in back-to- the closure between the first and second states, and 
back fashion. In the closed position the lid is an interfer- means for withdrawing the port door from the port and 
ence fit in an opening in a wall of the drum. 10 into the dispenser and for replacing the port door in the 

According to the present invention there is provided port 
a closure for a container, said closure comprising a The invention will now be further described, by way 
deformable member provided with means for engaging of example only, with reference to the accompanying 
an underside of a rim around a mouth of the container, drawings, in which FIGS. 1 to 4 are fragmentary side 
the member being deformable from a first state in which 15 views part in vertical section of a cell used for handling 
the engaging means engages the underside of the rim radioactive material and a waste disposal drum and 
and the member, engages an outer surface of the rim to illustrate the stages involved in charging the drum, 
a second state in which the engaging means is free from The drawings show a cell 10, used for handling radio- 
said engagement with the underside of the rim to allow active material, which has a port 12 in a wall 11, the 
the withdrawal of the closure from the mouth of the 20 port 12 being closed by a port door 14, and a waste ring 
container. 17 extends downwards from the port 12, and has two 

The member may comprise a peripheral portion and inwardly extending annular steps 20 and 22 on which 
a central portion, and the means for engaging the under- downwardly facing peripheries of shoulders 21, 23 on a 
side of the rim may be located at a junction of the pe- peripheral flange 24 of the port door 14 respectively 
ripheral portion and the central portion, and the periph- 25 seat when the door 14 is closed. The inner shoulder 23 
eral portion may engage the outer surface of the rim. on the flange 24 has an annular seal 26, the radially 
The deformable member may be formed from a plastics outermost portion of which seal is compressed by the 
material for example polyethylene. . seal ring 17 to seal the port door 14 to the seal ring 17. 

The means for engaging the underside of the rim may The centre of the port door 14 is provided with a 
comprise an annular lip or may comprise a pip or a 30 clamp arrangement 28 comprising a pair of jaws 30 
plurality of angularly spaced pips. respectively pivotally mounted on spindles 32 to a hol- 

The peripheral portion may be profiled so as to con- low clamp body 34 which is slidably mounted within a 
form to the outer surface of the rim and the peripheral cavity 41 in a hollow generally tubular housing 36 
portion may extend initially outwardly relative to the which extends with a close fit through an aperture in 
surface of the central portion and then radially out- 35 the port door 14. Spaced annular seals 35 carried by 
wardly relative to the central portion. body 34 engage the inner surface 37 of housing 36. An 

Preferably the member is provided with a boss on the outward flange 39 on housing 36 engages upper surface 
central portion and the boss may be provided with 45 of door 14 with an interposed annular seal 15. The 
means for engaging a clamping device. interior of the body 34 includes an annular member 38 

It is also preferable that the member is resiliently 40 which locates in a peripheral recess in a connecting 
deformable so that, the member can be returned to its member 40 which is H-shaped in vertical cross-section, 
first state from its second state. The first state may com- The connecting member 40 connects the clamp body 34 
prise the normal state of the member and the member to a piston rod 44 movable in a pneumatic cylinder 42, 
may be pulled through the agency of the boss to deform the rod 44 extending through an aperture in a top end 
the member into its second state. 45 wall 43 of the housing 36 which is closed by a seal 46. 

According to the present invention there is also pro- Guide rods 48 and 50 extend upwards from the port 
vided a method of transferring material from a dis- door 14 into the cell 10 on opposite sides of the rod 44 
penser having a port closed by a port door to a con- and sealingly locate in a support 51. A locking arrange- 
tainer having a deformable closure, the closure being ment 52 is also provided which comprises a slidable 
provided with means for engaging an underside of a rim 50 piston 54 which when activated blocks the path of the 
around a mouth of the container, said method compris- guide rod 50 and hence prevents withdrawal of the port 
ing sealing the container to the port with a peripheral door 14 into the cell 10. 

portion of the closure sealed to the port door, the clo- The drawings also show a polythene (polyethylene) 
sure being in a first state in which the engaging means drum 16 whose upper face 60 comprises an outer anna- 
engages the underside of the rim and the peripheral 55 lair portion 62 provided with an annular drum seal 64 
portion of the closure engages an outer surface of the and a turned over inner portion 66 which extends 
rim, deforming the closure into a second state in which downwards and inwards towards the interior of the 
the engaging means is free from engagement with the drum so that the drum 16 has a rim of inverted U-shape. 
underside of the rim, withdrawing the door and closure The mouth 68 of the drum 16 is closed by a polythene 
in back-to-back fashion into the dispenser, transferring 60 lid 69 having a central portion 70 which extends be- 
material from the dispenser to the container, replacing tween the inner edge of the upper face 60 and has a lip 
the closure in the mouth of the container, and returning 72 at its periphery which locates under the inner face of 
the closure to its first state to close the container. the bottom edge 65 of the inner portion 66 of the upper 

According to the present invention there is also pro- face 60. The outer portion 74 of the lid is profiled to 
vided apparatus for use in , transferring material from a 65 extend along the inner portion 66 of the upper face 60 an 
dispenser having a port to a container having a mouth outer marginal edge portion 73 resting on a radially 
provided with a closure, which closure is deformable inner portion of the drum seal 64. A boss 76 is provided 
from a first state in which the closure closes the mouth at the centre of the lid 69 and has two outer annular 
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recesses 78 and 80 which are engagable by pips 82 and means is free from engagement with the underside of 
84 respectively on the jaws 30. The jaws 30 extend the rim, withdrawing the door and closure in back-to- 
through the open bottom end of the housing 36. back fashion into the dispenser, transferring material 
In use, the drum 16 has its mouth 68 closed by the lid from the dispenser to the container, replacing the clo- 
69. The central portion 70 of the lid 69 is flat, the lip 72 5 sure in the mouth of the container, and returning the 
is engaged under the edge face 65 of the inner portion closure to its first state to close the container. 
66 of the upper face 60 and the edge portion 73 of the lid 2. Apparatus for use in transferring material from a 
69 rests on the drum seal 64. The drum 16 is offered up dispenser having a port to a container having a mouth 
to the port 12 with the aid of annular guide 67 depend- provided with a closure, which closure is deformable 
ing from the door 14, and sealed to the port door 14 by 10 f r0 m a first state in which the closure closes the mouth 
means of the port seal 26 which is compressed between to a second state in which the closure is removable from 
the seal ring 17 and the drum 16 and with seal 64 engag- the mouth, said apparatus comprising a port door locat- 
ing the flange 17. The jaws 30 are in an open position & \y\ e m the port, the door being provided with clamping 
(see FIG. 1) and the pneumatic cylinder 42 is activated means arranged to clamp onto a boss on the closure to 
to pull the jaws 30 into the housing 36 and as they move 15 ^ closure to the door and to deform the closure 
they are forced to move together by engagement with mto j ts secon d state to permit removal from the con- 
housing 36 and clamp onto the boss 76 with the pips 82 tainer, means for moving the clamping means relative to 
and 84 engaged in the recesses 78 and 80 (see FIG. 2). ^ door ^ that movement of the clamping means ef- 
As the piston 44 is moved further the jaws 30 pull the fects deformation of the closure between the first and 
boss 76 and deform the lid 69 by deflection so that the 20 secom j states, and means for withdrawing the port door 
lip 72 is pulled from under the edge 65 of the inner from ^ port ^ mto t h e dispenser and for replacing 
portion 66. When the H-shaped connecting member 40 the pQrt door m the 

reaches the upper end of the cavity 41 the lip 72 is 3 Apparatus as claimed in claim 2, in which the 

completely clear of the portion 66 (see FIG, 3) and on damping mea ns comprises opposed clamping jaws, and 

unlocking the locking arrangement 52 further move- 25 meang engageable by the jaws for urging the jaws into 

ment of the rod 44 pulls the port door 14 and tte hd 69 c , mg engagement with the boss, 

in back-to-back fashion mto the cell 10 (see FIG. 4). 4 Apparatus ^ claimed in claim 2, in which the 

Waste material is then transferred from the cell 10 mto means d tfae bQSS haye inter ^ ngag eable forma- 

the drum 16. The rod 44 is lowered and the port door 14 ^ y 

is thus replaced in the port 12 and at the same : time the 30 Apparatus as claimed in claim 4, in which the inter- 
lid 69 rep aced in the mouth 68 of the drum A tins ^ formations comprise project ions and reces- 
stage the lid 69 is still in its deformed state and the hp 72 66 

is clear of the upper face 60 of the : drurn^ ML Further Apparatus ^ claimed ^ 2> m which the port 

downward movement of the clamp body M m thecav- with ^ sea i means for engaging 
ity 41 allows the lid 69 to return to its normal state with 35 

the Ud 72 eneaeed below the upper face 60 of the drum the ciosure * , 

Safabove ^Thelid69isagainsLled to thedruml6by * ^ f ° r USe m a™*™ ^1 Znt 

seal26,theportdoorl41o^kedusingthelockingmech- dispenser to a contamer, comprising ™« ™"» 

anism 52 and then the drum 16 removed from the port having a deformab e closure means, ^domu^^ 

12. The drum 16 can be placed inside a further drum for 40 being provided with means for engaging an unders de 

storage purposes of a nm around a mouth of the container means, the 

Instead of an annular lip 72 there may be a plurality of closure means being deformable between a first state in 

angularly spaced pips, or one pip, engageable beneath which the engaging means engages the underside of the 

edge face 65 rim and the peripheral portion of the closure means 

The lid can be used with containers used to store 45 engages an outer surface of the rim and a second state in 

radioactive waste or other materials and is particularly which the engaging means is free from engagement 

useful where it desirable that the lid cannot be easily with the underside of the nm, means defining a port for 

removed by accident. The arrangement may find use in the dispenser, door means for opening and closing the 

orientations other than that shown. port, means for selectively sealing the contamer means 

We claim: 50 to the port with a peripheral portion of the closure 

1. A method of transferring material from a dispenser means sealed to the port door means, means for selec- 

having a port closed by a port door to a container hav- tively deforming the closure means mto its second state 

ing a deformable closure, the closure being provided to permit removal from the container means and for 

with means for engaging an underside of a rim around a returning the closure means into its first state upon 

mouth of the container, said method comprising sealing 55 replacement in the mouth of the container means, and 

the container to the port with a peripheral portion of means for selectively withdrawing the door means and 

the closure sealed to the port door, the closure being in closure means in back-to-back fashion into the dispenser 

a first state in which the engaging means engages the to permit transfer of material from the dispenser to the 

underside of the rim and the peripheral portion of the container means and for replacing the closure means in 

closure engages an outer surface of the rim, deforming 60 the mouth of the container means after said transfer, 

the closure into a second state in which the engaging ***** 
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